N UMEROUS studies have been made of phosphate precipitates of aluminum and iron from solution. Identity of such precipitates with phosphate compounds formed in acid soils when soluble phosphates are added as fertilizers has been assumed on the basis of their solubility and other chemical properties. Recent identification of the crystal species of these precipitates and their correspondence with 1 natural mineral species is proving helpful in extending the knowledge of the reaction mechanisms in acid soil-phosphorus systems and in correlating such knowledge with that of mineralogy and geochemistry. Knowledge of the crystal chemistry of such phosphates including their crystal structures when available will undoubtedly provide the foundation for studies of the inorganic soil-phosphorus reaction mechanisms in much the same way that the crystal chemistry of the clay minerals has contributed to an understanding of their properties in the soil system. Swenson, Cole, and Sieling (15) represented phosphate fixation by aluminum as an equilibrium reaction in which H 2 PO.T reacts with AI(OH) 3 to precipitate dihydroxy aluminum dihydrogen phosphate with the displacement of OH". They pointed out that soil management practices by which the pH is inv creased toward the range of 6.0 to 6.5 shift the equilibrium toward a greater stability of aluminum hydroxide, responding release of phosphate from the dihydro precipitate. Their studies also showed that the ac ent in ball-milled kaolinite is the active aluminum grinding, which reacts with phosphate to form precipitate. Stout (13) described phosphate fixation by ka exchange of phosphate ion for hydroxyl ions of crystal lattice. More recently, however, Low an have demonstrated the phosphate-induced deco kaolinite, and concluded . that an aluminum pho pound of definite but unknown composition was f postulated a solubility product of kaolinite w greater solubility of kaolinite than that of the aluminum phosphate precipitate.
The crystalline character of precipitated phosp minum and iron was established by X-ray diffract diffraction, and electron microscopic observations, and elemental analysis in studies reported earlier authors. The identification by X-ray diffraction of c of the variscite-barrandite-strengite isomorphous se (OH)oH 2 PO4, in phosphate precipitates digested o hotplate, together with electron diffraction evide freshly precipitated phosphates consisted of minu the same crystal species, constituted direct evidence ticular crystal species of phosphates probably preci acid soil conditions (2). In solutions containing re concentrations of the alkali metal ions, crystal sp
